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seconds. 4 To ensure specificity, all device-labeled AF episodes were manually reviewed by a cardiologist (G.F.).
Outcomes
Our primary feasibility outcomes were enrollment of 40 patients in 2 years, completion of assigned monitoring in ≥70% of patients, and full follow-up for ≥90% of patients. Our primary safety outcome was any adverse event resulting directly from use of the cardiac monitoring device. Secondary outcomes included new diagnoses of AF within 3 months and 1 year.
Statistical Analysis
We used the t test or rank sum test for comparisons of continuous measures and Fisher exact test for categorical variables. Feasibility and efficacy analyses were performed using the intention-to-treat principle, whereas safety analyses involved the per-protocol population. Post hoc, we examined the relationship between stroke severity and monitoring compliance using multiple regression. Statistical analysis was performed using Stata (version 11; StataCorp). Further details about study design are available in the online-only Data Supplement.
Results
We enrolled 40 patients between October 29, 2009 and May 24, 2011. Baseline characteristics were well-balanced between the 2 groups (Table) . Patients underwent a mean 49 hours (±32 hours) of inpatient cardiac telemetry before discharge. Outpatient monitoring began 22 days (±12 days) after symptom onset.
All feasibility criteria were met, with full follow-up for 38 patients (95%) and completion of assigned monitoring in 15 of 20 patients (75%). However, 4 of these 15 patients were not fully compliant, resulting in overall compliance of 64%. After controlling for age, we found a nonsignificant trend toward less compliance in patients with higher baseline National Institutes of Health Stroke scale scores (β coefficient, −0.24; P=0.35) and modified Rankin scale scores (β coefficient, −0.26; P=0.32).
No patient received a diagnosis of AF. Cardiac monitoring revealed AF in zero patients (0%; 95% confidence interval, 0%-17%), but did reveal brief episodes (<10 seconds) of atrial tachycardia in 2 patients (10%; 95% confidence interval, 1%-32%). One of these episodes was incorrectly labeled as AF by the automated telemetry software (online-only Data Supplement). Nonsustained ventricular tachycardia was detected by cardiac monitoring in 2 patients (10%; 95% confidence interval, 1%-32%).
No serious adverse event occurred that was attributable to the monitoring intervention. One of the 15 monitored patients (7%; 95% confidence interval, 2%-32%) had development of contact dermatitis, which resolved within a few days of removing the leads.
Discussion
In the first reported randomized trial of cardiac monitoring after cryptogenic stroke, we have established the safety and feasibility of randomizing patients to outpatient cardiac monitoring or usual follow-up. However, patients wore monitors for only 64% of the assigned time. This may be because of the inconvenience of devices with multiple leads, particularly for patients with functional limitations. Our results indicate that the tolerability of outpatient monitoring must be carefully considered when devising strategies to rule out AF as a cause of stroke. The low rate of AF detected in our monitoring group differs from most published studies of similar monitoring techniques after stroke. [4] [5] [6] This may be because of chance, because our pilot study aimed to establish feasibility and lacked power to examine clinical outcomes, which is apparent in the wide confidence interval around our AF detection rate (0%-17%) and was exacerbated by imperfect compliance with monitoring. The low AF rate also may reflect differences in populations, although comparison of our cohort with other published cohorts does not reveal obvious differences (online-only Data Supplement). Last, our results may indicate publication bias discouraging the reporting of negative studies. Regardless, the failure of monitoring to detect any AF in our study reinforces the importance of randomized trials for establishing the role of cardiac monitoring after stroke.
Despite not detecting arrhythmias meeting the standard definition of AF, cardiac monitoring did reveal 2 brief episodes of atrial tachycardia. Nonspecific supraventricular tachyarrhythmias have been reported to occur in >23% of patients with cryptogenic stroke undergoing cardiac monitoring. 4 Recent evidence indicates that atrial tachycardias increase AF risk and may increase stroke risk, even in the absence of clinically apparent AF. 7 The significance and optimal management of these nonspecific arrhythmias await clarification by future studies.
Given the remaining uncertainties in this field and the different monitoring strategies available, further comparative studies such as ours and the ongoing Event Monitor Belt for Recording Atrial Fibrillation After a Cerebral Ischemic Event (EMBRACE) and CRYptogenic STroke And underLying Atrial Fibrillation (CRYSTAL-AF) trials will be needed to identify optimal strategies for diagnosing AF as a cause of cerebral ischemia, thereby reducing the incidence of recurrent stroke.
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SUPPLEMENTAL MATERIAL
Supplemental Methods
This trial was registered at clinicaltrials.gov (NCT00932425) before the onset of patient enrollment. Our reporting of the trial design and results follows CONSORT guidelines. 1 The trial was initially limited to patients with cryptogenic stroke (not TIA) within the prior 2 weeks, but to increase enrollment we expanded our eligibility criteria after 6 months to include patients with high-risk TIA and symptom onset within the prior 2 months.
The Cardionet Mobile Cardionet Outpatient Telemetry system includes a pager-sized device and three cutaneous leads that record a two-channel continuous ECG. 2 A validated detection algorithm automatically captures episodes of AF based on RR interval variability and QRS morphology. A daily report as well as any abnormal rhythms were automatically transmitted by the device via an integrated cellular data connection to a remote monitoring station staffed by technicians. In accordance with guidelines from the American Heart Association, AF was electrocardiographically defined as an arrhythmia lasting >30 seconds and characterized by flutter waves or the replacement of consistent P waves with rapid oscillations or fibrillatory waves varying in amplitude, shape, and timing. 3 Secondary outcomes were new diagnoses of AF within 3 months (to account for cases of AF that would have become clinically apparent relatively soon even if they were not captured during cardiac monitoring) and 1 year, and recurrent stroke or TIA within 1 year. We contacted patients and their primary physicians or neurologists at 3 months and 1 year after discharge, and used validated questionnaires to inquire about clinical diagnoses of AF and recurrent stroke or TIA. 4 All reported secondary outcome events were verified by review of relevant medical records.
Supplemental Results
Six eligible patients declined enrollment in the trial because they were unwilling to wear a monitor at home. In another three cases, the treating neurologists advised that eligible patients not be enrolled because of a high suspicion for cardioembolic stroke from occult AF. In total, we enrolled 40 of 49 eligible patients (82%; 95% CI, 68-91%). Of the 20 patients assigned to usual follow-up, one dropped out within 1 week of enrollment and another was lost to follow-up.
All patients underwent echocardiography, including transesophageal echocardiography in 12 patients (30%). Thirty-five patients (88%) received noninvasive imaging of their intracranial vessels. Patients were discharged on aspirin (55%), clopidogrel (40%), or both (3%).
Both patients with monitoring-detected ventricular tachycardia were referred for cardiology consultation. One of these patients received a new diagnosis of hypertensive heart failure that resulted in optimization of medical therapy and eventually initiation of anticoagulation for secondary stroke prevention after follow-up echocardiography revealed a newly-reduced ejection fraction (<35%).
One patient (2.5%; 95% CI, 0-13%) suffered a lacunar stroke (usual follow-up group), and three patients (7.5%; 95% CI, 2-20%) experienced a TIA after their index event (two in the usual follow-up group and one in the monitoring group).
